The present study examined the relationship between hand preference degree and direction, functional language lateralization in Broca's and Wernicke's areas, and structural measures of the arcuate fasciculus. Results revealed an effect of degree of hand preference on arcuate fasciculus structure, such that consistently-handed individuals, regardless of the direction of hand preference, demonstrated the most asymmetric arcuate fasciculus, with larger left versus right arcuate, as measured by DTI. Functional language lateralization in Wernicke's area, measured via fMRI, was related to arcuate fasciculus volume in consistent-left-handers only, and only in people who were not right hemisphere lateralized for language; given the small sample size for this finding, future investigation is warranted. Results suggest handedness degree may be an important variable to investigate in the context of neuroanatomical asymmetries.
a b s t r a c t
The present study examined the relationship between hand preference degree and direction, functional language lateralization in Broca's and Wernicke's areas, and structural measures of the arcuate fasciculus.
Results revealed an effect of degree of hand preference on arcuate fasciculus structure, such that consistently-handed individuals, regardless of the direction of hand preference, demonstrated the most asymmetric arcuate fasciculus, with larger left versus right arcuate, as measured by DTI. Functional language lateralization in Wernicke's area, measured via fMRI, was related to arcuate fasciculus volume in consistent-left-handers only, and only in people who were not right hemisphere lateralized for language; given the small sample size for this finding, future investigation is warranted. Results suggest handedness degree may be an important variable to investigate in the context of neuroanatomical asymmetries. Ó 2010 Elsevier Inc. All rights reserved.
Introduction
There are well-known hemispheric asymmetries in human neuroanatomy and in cognitive processing. Investigations of patient and non-patient populations have repeatedly demonstrated that the left and right hemispheres (LHem and RHem) differ in their structures (e.g., in the size, location, and/or shape of different areas) and in their information processing abilities (see Cabeza & Nyberg, 2000; Gazzaniga, 2000; Hellige, 2001) .
Some of the most frequently investigated hemispheric asymmetries involve language. Functionally, in the majority of humans, speech production and language comprehension are primarily LHem phenomena (e.g., Cabeza & Nyberg, 2000; Knecht, Deppe et al., 2000; Papathanassiou et al., 2000; see also Hellige, 2001) . Similarly, and again in the majority of the population, neuroanatomic structures known to be involved in language functions are larger or more pronounced in the LHem, compared to the RHem. For example, the planum temporale, the pars opercularis, and the pars triangularis are larger, and the sylvian fissure longer, in the LHem relative to the RHem (Dorsaint-Pierre et al., 2006; Foundas, Leonard, Gilmore, Fennell, & Heilman, 1996; Shapleske, Rossell, Woodruff, & David, 1999; see Hellige, 2001 for extensive review).
Despite the clear LHem bias in the processing of language information and in the neuroanatomical structures involved in language, the relationship between a given neuroanatomical structure and functional language lateralization remains unclear. For example, do any particular neuroanatomical structures reliably predict functional language lateralization? From a theoretical perspective, looking at structural (neuroanatomical) markers for functional language lateralization (i.e. language processing) may offer answers to some of the questions surrounding cerebral asymmetries generally. From a practical perspective, such investigations could offer a complementary method for determining functional language lateralization in pre-surgical settings. It should be noted that although candidate structural markers for hemispheric asymmetries in language processes have been proposed, for example the planum temporale (considered part of 'Wernicke's area'; see Shapleske et al., 1999) and the pars triangularis (considered part of 'Broca's area'; see Dorsaint-Pierre et al., 2006; Foundas et al., 1996) , as yet no definitive neuroanatomical marker has been determined for functional language lateralization.
Given the extensive nature of the network of structures thought to be involved in language processes, functional language lateralization is likely the result of asymmetries in both cortical areas and in white matter tracts. However, it is only relatively recently that technologies exist allowing for in vivo examination of white matter tracts in neurologically healthy individuals. The relatively new technology of diffusion tensor magnetic resonance imaging (DTI) 
